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LISTING OF CLAIMS: 



CENTRAL FAXCENTER 



1. (Currently Amended) An automatic brake device^ comprising: 

a braking-force application unit that applies a braking force, on a wheel of a vehicle on 
the basis of a brake actuating signal; 

an intended direction detecting unit that detects an intended movement direction in which 
a driver intends to move the vehicle; 

a starting intention detecting unit that detects an operation input based on a starting 
intention of the driver to move the vehicle from a stopped state such th at, a speed^of t he vehicle 
becomes greater than 0 km/h: 

a movement direction detecting unit that detects an actual movement direction of the 
vehicle; and 

a brake control unit that outputs the brake actuating signal, wherein 

the brake control unit executes a halt-maintenance mode for driving the braking-force 
application unit for application of a halt-maintenance braking force on the wheel to maintain the 
vehicle in a halted state, 

a movement direction detection mode for terminating tihie halt-maintcnancc mode at a 
time when tihie starting intention detecting unit detects the starting intention of the driver, and for 
receiving input of the actual movement direction from the movement direction detecting unit, 
and 

an auxiliary brake mode for outputting the brake actuating signal for controlling the 
braking force on the basis of a relationship between the intended movement direction detected by 
the intended direction detecting unit and the actual movement direction. 
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2. (Original) The automatic brake device according to clatn) J , wherem 

the intended direction detecting unit is a shift position sensor detecting tlie intended 
movement direction of the driver from a shift position of a transmission of the vehicle, and 

the stardng intention detecting unit is an accelerator pedal operation amount sensor 
detecting an amount of operation of an accelerator pedal of the vehicle tliat is input by the driver, 

3. (Currently Amended) The automatic brake device according to claim 1, wherein the 
movement direction detecting unit detects, as the actual movement direction, a direction in which 
the vehicle moves when the braking forc e, which is greater than zero, is decreased at a 
predetermined initial pressure decrease gradient until the braking force is lower than the halt- 
maintenance braking force in the halt-maintenance mode. 

4. (Original) The automatic brake device according to claim 3, wherein the movement 
direction detecting unit determines the initial pressure decrease gradient on the basis of a 
magnitude proportional to a product of the halt-maintenance braking force and at least one of a 
physical quantity representing the degree of the starting intention and a duration of operation of 
the initial pressure decrease. 

5. (Original) The automatic brake device according to cledm 1, wherein the movement 
direction detecting unit detects the actual movement direction on the basis of a speed signal of 
the wheel of the vehicl e. 

6- (Original) The automatic brake device according to claim 1, wherein in the auxiliary 

3 

PA6E4/17*RCVDAT5/31i20074:S9:26ra[East^^^ 



05/31/2007 16:56 7037079112 



PQSZ LAW GROUP 



PAGE 



Serial No. 1 0/627,746 Attorney Docket No. 14-017 

braJce mode, when the intended movement direction is opposite to the actual movement direction, 
the brake control unit executes a first opposite mode for outputting the brake actuating signal so 
as to increase the braking force at a predetermine increase gradient. 

7. (Original) The automatic brake device according to claim 6, wherein in the first 
opposite direction mode, when a movement speed of the vehicle is equal to or higher tlian a 
preset target speed, the brake control unit sets the increase gradient for the braking force to be 
higher in accordance wi th a deviation between the movement speed of the vehicle and the target 
speed, 

8. (Original) The automatic brake device according to claim 1, wherein in the auxiliary 
brake mode, when the intended movement direction is opposite to the actual movement direction, 
the brake control utiit executes a first opposite direction mode for controlling the br^^ing force 
by feedback control in order to bring a movement speed of the vehicle in line with a preset target 
speed. 

9. (Withdrawn) The automatic brake device according to claim 3, \rticrein in the auxiliary 
brake mode, the brake control unit stores, as a start-of-movement braking force, the braking 
force at time when the vehicle starts to move due to decrease of the braking force at the initial 
pressure decrease gradient, and fiarther, when the intended movement direction is opposite to the 
actual movement directionj the brake control unit executes a second opposite direction mode for 
outputting the brake actuating signal for increasing the braking force such that the braking forces 
becomes equivalent to the start-of-movemcnt braking force. 
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to. (Withdrawn) The automatic brake device according to clakn 1. wherein in the 
auxiliary brake mode, when the intended movement direction is op{>osite to the actual movement 
direction, 

the brake control wnit executes a first opposite direction mode for outputting the brake 
actuating signal for increasing the braking force at a predetermined increase gradient when a 
movement distance in the actual movement direction is equal to or smaller than a preset amount 
of target movement, and 

when the movement distance in the actual movement direction exceeds the preset amount 
of target movement, the brake control unit stores, as a start-of-movement braking force, the 
bmking force at a time when the vehicle starts to move due to decrease of the braking force at the 
initial pressure decrease gradient, and when the intended movement direction is opposite to the 
actual movement direction, the brake control unit executes a second opposite direction mode for 
outputting the brake actuating signal for increasing the braking force such that the braking force 
becomes equivalent to the start-of-movement brakit^ force. 

1 1 . (Withdrawn) The automatic brake device according to claim 1 , wherein in the 
auxiliary brake mode, when the intended movement direction is opposite to the actual movement 
direction, 

the brake control unit executes a first opposite direction mode for outputting the brake 
actuating signal for increasing tlie braking force at a predetermined increase gradient when a 
number of experiences of movement of the vehicle in the same direction as the intended 
movement direction is smaller than a predetermined number, and 
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when the number of experiences of movement of the vehicle in the same direction as the 
intended movement direction exceeds the predetermined number, the brake control unit stores, as 
a start-of-TOOvement braking force, the braking force at a time when the vehicle starts to move 
due to decrease of the braking force at the initial pressure decrease gradient, and when the 
intended movement direction is opposite to the actual movement direction, the brake control unit 
executes a second opposite direction mode for outputting the brake actuating signal for 
increasing the braking force such that the braking force becomes equivalent to the gtart-of- 
movement braking force. 

12. (Original) The automatic brake device according to claim 1, wherein in the auxiliary 
brake mode, when the intended movement direction is the same as the actual movement direction., 
the brake control unit executes a same direction mode for outputting the brake actuating signal 
for decreasing the braking force at a predetermined decrease gradient. 

13. (Original) The automatic brake device according to claim 12, wherein ttie brake 
control unit determines the decrease gradient for the bmking force in the same direction mode on 
the basis of at least one of an amount of accelerator pedal operation detected by the starting 
intention detecting unit, and a movement speed and a movement acceleration in the actual 
movement direction detected by the movement direction detecting unit. 

14. (Withdrawn) An automatic brake device, comprising: 

a braking-force application unit inducUng a first brake unit that generates a first braking 
force on each wheel of a vehicle on the basis of a first actuating signal, and that changes the first 
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braking force to zero when output of the first actuating siginaJ is stopped, and a second brake unit 
for generating a second braking force on at least one of the wheels of the vehicle on the basis of a 
second actuating signal, and for, when output of the second actuating signal is stopped, 
ujaintaining the second braking force at a value of an active state based on the second actuating 
signal before the output of the secotid actuating signal is stopped; 

a starting preparation intention detecting unit that detects an operation input based on an 
intention of the driver to prepare for starting of the veWcle, 

an intended direction detecting unit that detects an intended movement direction in which 
the driver intends to move the vehicle, 

a movement direction detecting unit that detects an actual movement direction of the 
vehicle, 

a brake control unit that, when the second braking force applied by the second brake umt 
maintains the vehicle in a halted state, switches the braking force applied to the wheels from the 
second braking force to the first braking force when the operation input representing the 
intention of the driver to prepare for starting is detected, and outputs the first actuating signal and 
the second actuating signal such that the fust braking force is applied in accordance with a 
relationship between the detected intended movement diifection and the actual movement 
direction. 

1 5. (Withdrawn) The automatic brake device according to claim 14, wherein the starting 
preparation intention detecting unit detects any one of three operations that are an actuation of a 
starting-preparation completion switch, shifting of a shift position of a transmission, and an 
actuation of a bmke opemtion switch. 
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16. (Withdrawn.) An automatic brake device, comprising: 

a braking-force application unit including a first brake unit that generates a first braking 
force on each wheel of a vehicle on the basis of a first actuating signal and changes the first 
braking force to zero when output of the first actuating signal is stopped, and a second brake unit 
for generating a second braking force on at least one of the wheels of the vehicle on the basis of a 
second actuating signal, and for, when output of the second actuating signal is stopped, 
maintaining the second braking force at a value of an active state based on the second actuating 
signal before the output of the second actuating signal is stopped; 

a starting intention detecting unit that detects an operation mput based on an intention of 
the driver for the vehicle to start; 

an intended direction detecting unit for detecting an Intended movement direction in 
which the driver intends to move the vehicle; 

a movement direction detecting unit for detecting an actual movement direction of the 
vehicle; and 

a brake control unit that, when the second braking force applied by the second brake unit 
maintsuns the vehicle in a halted state, removes the second braking force in the halt-ntaintenance 
state in accordance with the operation input based on the detected intention of the driver to start, 
and further, when the actual movement direction of the vehicle differs from the intended 
movement direction, outputs the first actuating signal and the second actuating signal such that 
the first braking force is applied to the wheels when either a movement speed of the vehicle 
exceeds a predetermined speed, or when an amount of movement of the vehicle exceeds a 
predetennined value. 
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17. (Withdrawn) An automatic brake device, comprising: 

a braking-force application unit that applies a braking force on a wheel of a vehicle on the 
basis of a brake actuating siguaJ; 

an intended direction detecting unit that detects an intended movement direction in which 
a driver intends to move the vehicle; 

a movement direction detecting unit that detects an actual movement direction of the 
vehicle; and 

a brake control unit that applies the brake actuating signal to the braking-force 
application unit in accordatice with a relationship between the detected intended movement 
direction and the actual movement direction, in order to control the braking force, 

1 8. (Withdrawn) An automatic brake device, comprising: 

a braking-force application unit that applies a braking force on a wheel of a vehicle on the 
basis of a brake actuating signal; 

an intended direction detecting unit that detects an intended movement direction in which 
a driver intends to move the vehicle; 

a movement direction detecting unit that detects an actual movement direction of the 
vehicle; and 

a brake control unit that applies the brake actuating signal to the braking-force 
application luiit in order to increase the braking force such that the braking force exceeds the 
braking force at a time of detecting the actual movement direction, when the detected intended 
movement direction is opposite to the actual movement direction, 
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19. (Withdrawn) The automatic brake device according to claim 18, wherein the brake 
control unit outputs the brake actuating signal to remove the braking force when the intended 
movement direction and the actual movement direction are not opposite to each other. 

20. (New) The automatic brake device according to claim 1, wherein tlie wheel to which 
the brakmg force is applied by the braking-force application unit is at least one of a front right 
wheel, front left wheel, rear right wheel and rear left wheel of the vehicle. 
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